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mikromedia-

for dsPIC33EP®

Compact development system rich with on-board peripherals for all-round
multimedia development on dsPIC33EP512MU810 device.

MikroElektronika @

DEVELOPMENTTOOLS | COMPILERS | BOOKS
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Introduction to mikromedia f

The mikromedia for dsPIC33EP®is a compact
development system with lots of on-board
peripherals which allow development of devices
with multimedia contents. The central part of
the system is a 16-bit dsPIC33EP512MU810
microcontroller. The mikromedia for dsPIC33€EP
features integrated modules such as stereo
MP3 codec, TFT 320x240 touch screen
display, accelerometer, USB connector, audio
connector, MMC/SD cardslot, 8 Mbit flashmemory,
2x26 connection pads and other. It comes pre-
programmed with USB HID bootloader, but can
also be programmed with external programmers,
such as mikroProg™ or ICD2/3. Mikromedia is
compact and slim, and perfectly fits in the palm
of the hand, which makes it convenient platform
for mobile devices.
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Package Contains

PRODUCT DUD

COMPILERS | EXAMPLES | SCHEMATICS | DRIVERS | MANUALS

@ Damage resistant @ mikromedia for dsPIC33EP® @ DVD with documentation
protective box development system and examples

L SCHEwaTics ]

mikromedia’ mikromedia-
: for dsPic33ep:

i -
A i et
e e

@ mikromedia for dsPIC33EP® @ mikromedia for dsPIC33EP®
user's guide schematic
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Key Features [ _ ¢ign -_ USB DEVICE

@ Connection Pads

@® TFT 320x240 display

@ USB MINI-B connector

@ CHARGE indication LED

@ LI-Polymer battery connector

@ 3.5mm headphone connector

@ Power supply regulator

@ Serial Flash memory

@@ RESET button

@ VS1053 Stereo mp3 coder/decoder
0 dsPIC33EP512MU810 microcontroller
@ Accelerometer

@ Crystal oscillator

@ Power indication LED

@ microSD Card Slot

@ ICD2/3 connector

@ mikroProg connector




System Specification

)
H power supply
l 5V Via USB cable (5V DC)

I \ ) power consumption
75 mA with erased MCU
CONSUMPTION (when on-board modules are inactive)

)

board dimensions
2 81.2 x 60.5mm (3.19 x 2.38 inch)

—/
weight
~50g(0.11 Ibs)




USB power supply

You can apply power supply to the board
using MINI-B USB cable provided with
the board. On-board voltage regulators
provide the appropriate voltage levels
to each component on the board. Power
LED (GREEN) will indicate the presence of
power supply.

. Figure 1-1: Connecting
USB power supply

p
Battery power supply

You can also power the board using Li-Polymer battery,

via on-board battery connector. On-board battery charger MLEPET42EL
circuit MCP73832 enables you to charge the battery ApEemel RaTe
over USB connection. LED diode (RED) will indicate

when battery is charging. Charging current is ~250mA e
and charging voltage is 4.2V DC.

\_ Figure 1-2: Connecting Li-Polymer battery
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2.dsPIC33EP512MU810 microcontroller

The mikromedia for dsPIC33EP® development system comes with
the dsPIC33EP512MU810 microcontroller. This high-performance
16-bit microcontroller with its integrated modules and in combination
with other on-board modules is ideal for multimedia applications.

/Key microcontroller features

- Up to 70 MIPS Operation;

- 16-bit architecture;

- 512KB of program memory, 24KB of auxiliary flash;
- 53.248 Bytes of RAM memory;

-831/0 pins;

- Internal Oscillator 7.37 MHz, 32kHz; RTCC

- nanoWatt features: Fast Wake/Fast Control;

- 4-UART, 4-SPI, 2-12C, 2-CAN, USB 2.0 OTG;

- DAC, ADC, etc.
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Figure 3-1:
dsPIC33EP512MU810
microcontroller

The microcontroller can be programmed in three ways:
@) Over USB HID mikroBootloader

@ Using mikroProg™ external programmer

@ Using ICD2/3 external programmer
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Programming with mikroBootloader

You can program the microcontroller with bootloader which
is pre-programmed into the device by default. To transfer
.hex file from a PC to MCU you need bootloader software
(mikroBootloader USB HID) which can be downloaded from:

After software is downloaded unzip it to desired location and
start mikroBootloader USB HID software.

> mikrobostloader_dspic33ep_usbhi
o
WES \WinRARZIP archive

y mikroBoctloader dsPICI0EP USE
b2
Wb File folder
l Firmware
File folder
. mikromedia for dsPICI2EP USB HID
Bootloader v1.20.hex

HEX File

. Seftwere - Windows
1" | Filefolder

mikroBootloader USE HID v2.00
@} Bootloader tool for mikroElektron...

mikroElektronika
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step 1 - Connecting mikromedia

r bl

mikroE| ika USB HID Bootloader v2.0.0.0 [p=s{e=
Wait for at I e |
USB link & UType | |
Connect istory Window
Connect
i new @am USB HID device or reset if attached.
Choose Browse
HEX file for HEX
Start Begin
bootloader uploading il
: Mo files opened.

Figure 3-2: USB HID mikroBootloader window

@ To start, connect the USB cable, or if already connected
press the Reset button on your mikromedia board. Click the
"Connect” button within 5s to enter the bootloader mode,
otherwise existing microcontroller program will execute.



step 2 - Browsing for .HEX file

mikroEl ika USB HID Bootloader v2.0.0.0 =l
mikroBootloader - o -
Wait for y e ey
e 23 [ pe [ dsPIC33
Connect v
B INCTS levice or reset if attached. |
Connected.
Choose Browse
HEX file for HEX
Start Begin
bootloader uploading A
: No files opened.

Figure 3-3: Browse for HEX

@ Click the “Browse for HEX” button and from a
pop-up window (Figure 3.4) choose the .HEX file
which will be uploaded to MCU memory.
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step 3 - Selecting .HEX file

B Open =]
5w/t Computnr v devlepment ) ¢ T 4 ten = [y || Scart e P
Crgance = Naw loide - 1 8
| i Faverin Hame ) [RE—— T Ser
W Detop TFihe WISTRLI2AT P HER Fie =i
1 Demsieats
3 Recet Placen
4 b
¥ Decuments
oft Muic
i Pt
B vt
o} Homagroop
M Computer
S Matmerk
Fixgame: TF1be B T —
@ ==~

Figure 3-4: Selecting HEX

@ Select .HEX file using open dialog window.
@ Click the "Open” button.



step 4 - Uploading .HEX file

mikroElek ika USB HID B v2.0.0.0 i et
mikroBootloader =
e % =
TN [ em—rrr—

Choose i Browse |
HEX file i

Start Begin
bootloader uploading L)

\TFT\testiTFT . hex

: FiNTFTAtestiTFT. hex

Figure 3-5: Begin uploading

@ To start .HEX file boot loading click the
"Begin uploading” button.

miikro| jka USB HID B ¥2.0.0.0 =
mikroBootloader ice [ mhoreda ]
bpoetior & P

Connect . History Window
Lisconitect: —— _———— —

Ao-recl) l—J Attach USE HID device or reset if attached, =

Choose Browse

HEX file For HEX

U responise...
Start Stap
bootloader uploading

\testiTFT.hex

(T T ]

: FiNTFT\testiTFT. hex

Figure 3-6: Progress bar

@ You can monitor .HEX file uploading via progress bar



step 5 - Finish upload

mikroElek ika USB HID Bootloader v2.0.0.0 = | =

mikroBootloader

Wail Success
usB
Restarting MCU...

Con|

toM Uploading program completed successfully. .
Cho = Tl
HEX|| (V) Show details |

e

Start Begin Reset device to reen’ tioader mode. |
bootloader uploading =

: FiNTFTAtestiTFT. hex

Figure 3-7: Restarting MCU

@ Click the “OK" button after uploading is finished
and wait for 5 seconds. Board will automatically
reset and your new program will execute.

-
F) mikroElek

ka USB HID Bootloader v2.0.0.0 =)

Wait for

USB link @

Connect

to MCU Caonnect =

Choose Browse

HEX file for HEX

Start Begin e to reenter bootloader mode, [

bootloader uploading =
: Fi\TFTtestiTRT .hex

Figure 3-8: mikroBootloader ready for next job




- - - Tm
Programming with mikroProg
, - P
The microcontroller can be programmed with mikroProg™ >
p ro gra m m e r programmer and mikroProg Suite™ for PIC® software. The G >

mikroProg™ programmer is connected to the development
system via the CN6 connector, Figure 3-9.

mikroProg™ is a

fast USB 2.0 programmer

= =>. with mikrolCD™ hardware

= In-Circuit Debugger. Smart engineering

' allows mikroProg™ to support PIC10®,

_ PIC12®, PIC16®, PIC18®, dsPIC30/33®, PIC24® and

= PIC32® devices in a single programmer. It supports over

Figure 3-9: 570 microcontrollers from Microchip®. Outstanding performance,
Connecting mikroProg™ to mikromedia™ easy operation and elegant design are it's key features.
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©e

mikroProg™  programmer  requires
special programming software called
mikroProg Suite™ for PIC® This
software is used for programming
of ALL Microchip® microcontroller
families, including PIC10®, PIC12®,
PIC16®, PIC18®, dsPIC30/33®, PIC24®
and PIC32®. Software has intuitive
interface and SingleClick™ programming
technology. Just by downloading the
latest version of mikroProg Suite™
your programmer is ready to program
new devices. mikroProg Suite™ is
updated regularly, at least four times a
year, so your programmer will be more
and more powerful with each new
release.
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Vel -
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ey || me
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Clock Switching Mode | Clodk switching and Fiail-Safe Clock Moritor are disabled

= —

Figure 3-10: Main Window of mikroProg Suite™ for PIC® programming softwa%




ICD2° or ICD3® programmer

The microcontroller can be also programmed with ICD2®

. . Figure 3-12:
Connecting ICD2®
or ICD3® programmer

In order to enable the ICD2® and ICD3® programmers to be connected to the

mikromedia board, it is necessary to provide the appropriate connector such as the

ICD2 CONNECTOR BOARD. This connector should be first soldered on the CN5 connector.
Then you should plug the ICD2® or ICD3® programmer into it, Figure 3-11.

Figure 3-11:
Placing ICD2®
connector
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Figure 3-13: mikroProg™ & ICD2 / ICD3 programmer connection schematic



4. Reset Button

Board is equipped with reset button, which is located o NOtE T e
at the top of the front side (Figure 4-2). If you want J

to reset the circuit, press the reset button. It will
generate low voltage level on microcontroller reset pin
(input). In addition, a reset can be externally provided
through pin 27 on side headers (Figure 4-3).

You can also solder additional reset button
on the appropriate place at the back side
of the board, Figure 4-1.

Figure 4-2: Frontal reset button
Page 20
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Figure 4-3: Reset circuit schematic



5. Crystal oscillator $

Board is equipped with 8MHz crystal oscillator
(X1) circuit that provides external clock waveform
to the microcontroller CLKO and CLKI pins. This base
frequency is suitable for further clock multipliers and ideal
for generation of necessary USB clock, which ensures proper
operation of bootloader and your custom USB-based applications.
Board also contains 32.768kHz Crystal oscillator (X3) which provides
external clock for internal RTCC module.

E
_j__ih' Vg3

0uF

il Xl

c30
|—|||- 106 | 1000F | 100nF | 100nF ] 100nF | 100nF
—42— 22pF

4
—}4_ F o s = d? =I = =t = \

= L [=3) lecoupling capacitors @

= 3 ZDH" Figure 5-1:

% - | » m'T"" External crystal oscillator (X1)

3 dsPIC33EP512MU810 < X“:'“’:’
_% - |_L2|Z|DF_|||.

1&" =1 Figure 5-2:

= L Crystal oscillator schematic

:|:|2 2[5} HzH: o :|$|2|:M:|z|‘s g 's|§|$|a|
i Hg ! ! ! ! W3 The use of crystal in all other schematics is implied even if it is purposely

= s left out because of the schematics clarity.
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6. MicroSD Card Slot \

Board contains microSD card slot for using microSD cards
in your projects. It enables you to store large amounts of data
externally, thus saving microcontroller memory. MicroSD cards

use Serial Peripheral Interface (SPI) for communication with the
microcontroller.

A
o
/ \
3
3
VCE3.3 H .
o3 — Figure 6-1:
VCE33 VG35 VGE33 VGE33 Vg3 v microSD card slot
o TTTTTT
- our o o [ soont oot [ so0re . >
-+ . 220 S
= Eozaw! L ER = = = = = = :
= o =11 I decoupling capacitors
= 0 I—T—"—|l
= > 255
] = 2 " e wegas
Nosozner 1t 1 > 208
Nosiostzach 71 axo FERRITE
i
socse 1
s
ic

dsPIC33EP512MU810 W X ‘:"’Mcj‘
I—L|I—|I'-

207

.|||_|

C38 LkJEs
1000F | 100F

vegMMe

RURIOFIRY  VCGHMMC

spcs#
MOSI2-RGE'

sz 3
MISO2-R( RiS Dout
Figure 6-2:

microSD Card Slot module connection schematic
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Figure 6-3:
Inserting microSD card




7. Touch Screen

The development system features a TFT 320x240 display covered with a resistive
touch panel. Together they form a functional unit called a touch screen. It enables data
to be entered and displayed at the same time. The TFT display is capable of showing
graphics in 262.144 different colors.

Figure 7-1:
Touch Screen
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Figure 7-2: Touch Screen connection schematic
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